Short-duration increases in intraluminal pressure improve vasoconstrictor responses in aged skeletal muscle feed arteries.
We tested the hypothesis that exposure to a short-duration (1 h) increase in intraluminal pressure, to mimic pressure associated with a bout of exercise, would attenuate age-induced impairments of vascular smooth muscle (VSM) constrictor responses in soleus muscle feed arteries (SFA) via the Rho pathway. SFA from young (4 months) and old (24 months) Fischer 344 rats were cannulated and pressurized to 90 or 130 cmH2O for 1 h. Following the 1-h treatment, pressure in P130 arteries was lowered to 90 cmH2O for examination of vasoconstrictor responses to norepinephrine (NE), angiotensin II (Ang II), and phenylephrine (PE). To assess the role of the Rho pathway, vasoconstrictor responses were assessed in the absence or presence of a RhoA-kinase inhibitor (Y27632) or RhoA-kinase activator (LPA). Vasoconstrictor responses to NE, Ang II, and PE were impaired in old P90 SFA. Pretreatment of old SFA with increased pressure improved vasoconstrictor responses to NE, PE and Ang II. The beneficial effect of the pressure pretreatment in old SFA was eliminated in the presence of Y27632. In the presence of LPA, vasoconstrictor responses to Ang II were improved in old SFA such that responses were not different than young P90 SFA. These results indicate that a short-duration exposure to increased intraluminal pressure, to mimic pressure associated with a bout of exercise, attenuates or reverses the age-related decrement in VSM constrictor responses in SFA and that the beneficial response is mediated through Rho kinase.